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The following pages are ao endeavour to give a 
6bort account of the new crop-peat wbicli has appeared 
amongst ub, ao far as we have as yet traced its history 
here. For the mcthoda by which ita ravages may be 
counteracted we are under obligations to the observers, 
and to the agricultural entomologists of other countries, 
where these have long been studied, and especially to 
those of the United States of America ; and in quoting 
-from their works, and to some slight extent making 
use of their illuatrations, I have endeavoured fully to 
acknowledge the soiu'ce, and also to separate these 
observations clearly from the British experiences of the 
past autumn. 

I beg also to express my sincere thanks to the eminent 
entomologiets, whose names I have given in the following 
pages, for their kindness in examining iuto and con- 
firming my identification of the attack as that of 
Cecidomyiii destructor at a time when the task of identi- 
fication and bringing forward a crop injury never before 
known in the country was a most anxious responsibility 
which they assisted greatly to lighten. 

E. A. 0. 
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THE HESSIAN ELY IN BRITAIN 



IN 188G. 



Ae far ae at present appears there Vias been no 
Tecorded presence of the Hessian Fly in Britain until 
the lattur end of July of the present year. 

Those who dosirc to trace its history from its first 
outburst as a destructive scourge in North America 
(lui'ing the years 17B6 to 1789, with full reports of its 
history, habits, gradual spread, destructive powers, and 
ravages up to complete attaclie of crops onwards, the 
dnte of its first proved appearance in Europe, and the 
teBtimony borne (up to July of the present year) of tha 
absence of this pest from our own country, will find 
information on these subjects in the works whose titles 
are quoted in tha appended table. 

Eolatively to the watch instituted on ita very first 
appearance in America lest this pest should be trans- 
mitted to our own land, we find tliat in 1788 the wheat 
crop was so much injured in various North American 
localities, from which corn was then exported in large 
quantities to Great Britain, that the exportation of grain 
from America was prohibited until the Enghsh Govern- 
ment was assured that the Hy with eggs couid not be 
jutroduced in the grain* ; and next, that consequently ou 
the annually recurring tidings of the more and more 
widely extending devastations of the Hessian Ely in 
America, the investigations on this side the Atlantic 
■were set on foot by Sir Joseph Banks, the result of 
■which was, as reported by him, "that no 8uch insect 

• Bulletin No. 4 of O. S. Entomological Cotamiasion, 
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conW "be found by him to exist in Germany or any other 
part of Europe."* 

An alarm took place as to the arrival of the pest 
ahout the beginning of the present century, which was 
proved to he unfounded hy evidence that it was another 
kind of fly.t The well-known passages in Kirhy and 
Spence'B ' Entomology ' aa to the destructive character 
of this pest if it gained footing give a lonj^ range 
onwards of noji- observation from ahout 1815 to the date 
of the edition of 1855 ; and in 1845 John Cui-tia notices 
the attack as one which, as it had ihni heen detected in 
Europe, it was well to mention. And, in the summary 
of information given in the ' Report on Hessian Fly,* 
brought out by the United States Entomological Com- 
mission, 1880-82, I find these statements: "We know- 
that the Ceddomyia destructor does not inhabit England 
or Scandinavia. "t 

Tiirougliout this courEe of years we do not find any 
authentic notice of the Hessian Fly occuiring on our 
side the Atlantic until possibly 1833 in Hungary, but 
the first sure statement of the existence of the Hessian 
Fly in Europe is considered to he that of " its discovery, 
by Mr. J. Bana in 1834, at Mahon, Toulon, and Naples " 
(" Hessian Fly not imported from Europe," 'Canadian 
Entomologist,' 1880). 

It is now known to exist in the South of France, Au.'itria, 
Hungary, and during the last seven years its presence 
has been reported in Southern Russia, and its original 
habitat is considered most probably to have been 
Southern Europe and Western Asia, i.e., ahout the 
shores of the Mediterranean Sea. (Report of U.S.A. 
Comm,, previously cited). 

The past smmniT has shown ila presence amongst our- 
selves. On July 27th the first specimens of the peculiar 

• Dr. B. Warner on Hoaeian Fly. Report of U. S, Entoroological 
Commission, iaB0.82i Appendix I., p. 28. 

t See Linn. Traua., li., 76-HO. 

J The name of HeaBian Fi J n'fis originally given iu oousequenoe o( the 
fly being noliceii about the same time with the arrival of llie Heasinn 
troops in Aaicrioa. Those who wiah la see the evidtmco by which this 
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fiax-seerl-like pupa were for-wardecl to me by Mr. G. E. 
Palmer from liia barley fieIdH near Hertford, and shortly 
after t!ic attack wiia reports as fonucl ou otlii;i- neigh- 
bouring farms. On August 10th aomo small amount 
waa found at Stubbevs, H«ar Boraford, Eaacx, in wheat; 
on August 28tb the asimo attack, with papie now advanced 
to the atriated condition (that is, with lines running 
lengthwise along them), was fonml at Ware; and on 
SepteiuV)ev 1st and Slid respectively aimilar attack waa 
reported (with specimens accompanying) from barley 
near Inverness, and also from barley near Crieff, Ferth- 
ehire. lu all cases the nature of the attack waa identified 
by sample apecimena forwarded to me. Keporta wore 
also aent mc of similarly injured atraw being observed 
iu various parts of Scotland, ami that "the insect had 
been observeti in various counties widely apart." 

On September 22nd Mr, G. E. Palmer reported that 
the pupje of the Hessian Fly bad been found at three 
farms near Hertford, two farms near Hitchin, one near 
Ware, and one near Luton, Bedfordshire. These 
localities include Mr. Palmer's farm and that at Ware 
previously mentioned. The observationa were taken by 
Ml'. Palmer and Mr. H. Dorriugtou, residents near 
Hertford, perfectly qualified to identify the attack. 

Amount of injury caused by Hessian Fly attack. 

It is unnecessary here to enter on the losses liable to 
be caused by this attack, of which details will be found 
in the works referred to iu table appended. They may 

trnnRmiflsion is Ihoroiighlj diaproyed will find the Enbjeot entered on at 
length in a papur by Dr. Hngen, cnlitled, " Tlio Htjaaian Flyuol imported 
(rom Europe." 'Canadiau Entomologist,' Ootobar, ItiaO. The dates, 
with nnmefi of porta ot embarkation and those of arrival in America, ara 
there given both o( the Hessian and German troops ; and (to give juat 
one note of the various movements specified) it itill appear plain that 
wlit-re t^'oopa loft flpsa« in Eobrijarj, >Spithead in Way, and arrived in 
Sand J Hook in Jaly, or up to AuRust 13th, that the " flax-seeds" could 
not by possibility be thus conveyed. If pnpw had been in tho straw |il 
Btraw was conveyed) they would have developed long before the middle 
of summer, if they were in a at&ie to develop at all. Full details will be 
found in the paper tefercad. to. 
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be shortly Btated as any amount from slight attack np 
to devastation of whole large flistricts. Same of the 
communications reganJinf^ amount of attack this year m 
this country mention " the harley being very much 
injiu'cd " (this on lielda respectively of 33 and 15 acres) ; 
"considerable damage" ; bemg "struck with the number 
of broken-down stalks"; and one estimate is of a 
"losa of several bushels per acre" (this from one English 
and three Scottish localities) ; and a general report sent 
to myself mentioned the attack in Scotland nn having 
"been observed in various couutiL'H widely apart, aud 
causing considerable havoc to crops and anxiety to 
farmers." Just as an example of amount of loss in the 
United States, in one State, at dates widely apart, it 
may bo mentioned: — In New York State the loss last 
year through this attack was estimated at 100,01.10 dola. : 
in 184(i the insect was destructive through tho whole 
State, and the loss in the western section was estimated 
at 500,000 bushels. Details of losses in various years 
and localities in U. S. A. from 177*5 will be found in the 
Eeport of the U. 8. A. Ent. Commisaion, previously 
quoted. 

Appearance of attacked Crops, 

In Mr, Palmer's notes of the appearance of his infested 
fields, he mentioned that at first he tliought that the 
barley was " simply root -fallen," but on closely u-wmining 
the stems he found that most of them bad given way 
just above the second joint from the root, and then 
found that the maggot, of which the chrysalis was sent, 
was the cause of the attack; and in the report of the 
attack from near Perth there ia simdar mention of the 
broken-down stalks aud small brown pupse found at the 
injured part. 

On examination in the fields neiir Hertford, on the 
SOth of July, I found the stems doubled sharply down a. 
little above thejoint, as shown in fig, 1, No. 1, aud between 
this double and the joint below there lay, closely pressed 
to the stem and covered by the sheathmg-leaf, tha 
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flax-Beed-like cliryealiB-caBea, figured on the right hand 
of the bent stem. The injury is caused by the fly- 
maggots lying at the same spot sucking the j'uicoa from 





to 



No. 1.^ — Ailiiokca Barley-stem; 1, bent down; 3, showing "flai-Beads." 

the stem, which is thus weakened, and presently, 
although both the stem and the eai' above are more or 
less stunted, yet the weakened piece of stem cannot 
bear their weight, and it bends sharjily down at the 
iiijui'ed part. Sometimes a gall or some amount of 
swelling of the stem occurs just above where the maggot 
i'td, but in the specimens I examined this was rarely 
noticeable. I am told by Mr. John Marten, of Albion, 
Illinois, U. 8. A., an economic entomologist who has 
especially made a study of this attack, that the epeci- 
mens I showed him corresponded in absence of gall with 
the condition of those in Dlinois. 
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" Plax-aeeds," Chrysalis -cases, or Fuparia. 

These were from ono up to sometimes three or four 
in number, uauallyonly one or two; they were invurlably 
set upright (not lengthwise across tlie stem), and some- 
times, but not always, were fixed at tbe lower end by 
being a little emliedded in the straw. The " flax-seeds " 
were for the most part the sixth of an inch lon;^, of a 
spindle or long oval shape, somowliat slightly flattened 
on one sitle, and more so on the other ; tbe two 
extremities Llimtly pointed, one conical, tho other, 
which is the anterior end. usually slightly bent forward 
with a pinch aercias the " flax-seed " near tho end, as if 
the flattened side had been bent in almost against the 
other side by a nail. The colour was at first of various 
shades of chestiiut, from quite light to full brown, and 
both in colour and in shape tho cases had a strong 
resemblance to tbe flax-seeds from wbich they take their 
name, except in being narrower. This brown case is 
tbe hardened skin of tbe maggot, and in thiap'ijwrwm, 
or pupa-case, the maggot changes iirst to tbe ;i"7i« and 
thence to the perfect fly ; at the earliest part of the 
observation the transversolines show- 
ing the divisions of the segments of 
the maggot were still noticeable, but 

Ovmi n JNlin gradually, as the skin hardened, it 
W4 ^ l^fli contractedlengthwiso, and the trans- 
verse lines wholly or almost entirely 
disappeared, and instead of these tbe 
flax-seed was marked with parallel 
lines. The first specimen in which 
I noticed these running along it from 
one end to the other was sent me 
from Ware on tbe 28tb of August. 
The figure is taken from two of my own specimens in 
different stages of development at the beginning of 
October. 




No.3. — "Flax-Becda"' 
orPuparia, in diEferfnt 
stages of dei'eloi)mtnl, 
nat. size EtQil mug. 
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Contents of the "Flaxseed," Chrysalis-case, or 
Fuparium. 

Aa the attack bad passed into tbo flas-scod state 
before it was reported, I bad co opportunity of observing 
the maggot whilst it was still active and in feeding 
condition; therefore, in order to keep the British 
observations clearly distinct from those of other countries, 
the description and figure of the maggot taken from 
Dr. Packard's paper on the Hesaian V\y is appended in 
a note.* I had, however, tbo opportunity, by careful 
diagectiou of a uewly-formcd "liax-sced," of making 
out some of the points of the structure of the larva. 
On opening the brown case I found the legleea maggot 
within still unchanged as to development ; it was bluntly 
oval, with the head retracted, and it was of a white 
milky colour, excepting at the diviaions of the segments 
and also along the central line from one extremity to 
the other, which were all of a greyer tint. This 
appearance is stated by Dr. "Wagner to be the beginuiug 
of the development of the adipose body, which " is die- 
tinguishable as enow-white masses from the remainder 
of the more transparent body."! Beneath the maggot, 
close to the head-end, was the chitinous appendage, 
■which is kaown in America as the " breaat-bone " of 
Cecidomyideoua larvEe, with us as the " anchor-procesa." 

* " The egg Ie vary minute, about tliE fiffjetli of nn inch louR, cylin- 
dric!Ll, painted at ench eod, the shell shining Eind traDsparellt, tbe egg 
being of a pale red colour when the eoibiyo ia nearly 
developed." 

"Thi larva. — Atter remaininR about four dayn in 
the egg-Btate the larva or niaygot of tbo Utasiaa fly 
tatahoa, and is of the form repreaenlnd. Thp body 
JH soft, aniooth, shining, oval, cjliaiirical, bonealb a 
little Uittoned, and nonsiBtB of twelve aogmcnle 
besidee the head, the latter aoft, fleshy, and but little 
aeparated from the body, with very rudimeulary 
mouth-parta."— HoBSian Fly Report of Departuieut 
of Ayricullure, IMSO - P2, p. 'JOM, previously piti.'d. 

The above figureu ul oug and larva are copied from 
the aaiQo. The larva, when fairly advancod in Ki'ou'th, is etatt'd by Dr. 
Wagner to be white or yellowish white, transparent at the aidee. 

f Dr. Wagner on the HeBBiaQ Fly, Appendix I, Third Report ol 
United Slates £Dtomologi<;al CommisBiun. 18S0. 
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No. 4. — 1, aachor- 
procesB of laira of C. 
deilructur ; 'i, of C. 
trilid (maguified). 
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As I am not aware that this ani^bor -process of the 
larva uf the Cecidomyia dcxtructnr has as yet been pre- 
ciaely figured, I give a magnitieil sketch froni my own 
British specimens. The anchor-process is a Khort stem 
fixed at one end to the lavva, and free at the other; the 
I'ree eud, which points forward, is 
considerably enlarged, and is of 
various form. In the " red ma{;got " 
of om- own British Wheat Midge it Ib 
notched, as at lig. 2, No. 4, but in 
the anchor-procesB of the Hessian 
Fly the shape is more elaborate. 
The stem is slightly enlarged at the 
middle, and the extremity furnishccl 
with two conical prolongations, form- 
ing together a sti'ong ii.ivk. When 
seen sideways the process looks more slender, and has 
a curved figure making a gentle aveh from the iusertion 
to the forked tip. 

The use of this appendage does not appear as yet to 
be fully knowm, but from my own ohBcrvations I con- 
jecture that it is used as a digger or scraper, and it may 
be that the reason why strong-stemmed wheat, or stems 
containing more silica, are not so much injured by 
attack as other Itinds, is, that the fork is not strong 
enough in these instances to assist the excessively deli- 
cate mouth-imrts to acquire their food from the stem. 
The formation of the akiu of tlie maggot ia very 
peeuliar, and, as seen under a j-iiich power, 
resembles nothing so much aa a nutmeg- 
grater. It is covered with most minute 
tubercles, each about the height of its own 
width, and each with a depret^aion or orifiee 
in centre. The two Jigs, at So. 5 give a 
view sideways and from above of tbesG 
tubercles, from the itried skin of a laiva 
taken from the puparium with the aQehor- 
procesH attached. 




No. 5.~Skin 
of Inrva, 
ma^uiiitjil' 



About the beginning of October, on again examini 
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the contents of a, "flax -seed, " I foniid the larva or 
maggot witliiu cousiddrably nittTcd. It did not an yet, 
as far aa I saw, show any dovolo(iiiient of limbs, but it 
was now ebaiiged to a reddiwb yoUow colonr, of a 
brigbter red along tbe back, Aa tbese changes of tint 
are stated by Dr. Wagnor to follow almost immediately 
on tbe rudimiiuts of the coming winga being observable, 
it is probable tbat examination with a bfitter Hgbt, or 
with a stronger microacope-powor, would have shown 
their appearance. 
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No. 6. — Caouiouvii uestbcctoh, Say. HeaEiao Flj, natural ^e 
and magnified.' 



The Imago or perfect Fly. 

On the 8th of September the first fly developed from 
my "fliis-aeeds " or puparia. This to the naked eye 
was a stout-made little brown gnat, with darker head 
and body, legs of rather lighter brown, brown horns, 
ji.nd a pair of smoky-grey wings with longitudinal veina. 
It was exactly one-eighth of an inch in length. 

In order to note the successive changes in colour 
occurring u[i to maturity and imraodiatelj after death, 
I observed the apocimen at intervals for about three 
days, and endeavour to give the result as plainly as I 
can. Tbe fly was first noticed about four in the after- 
noon amongst my siwoimeas of infested straw, and I 

• The position of the imaRO is after the fig. /. by ^^r. Biirgesa in 
plate iv. of paper ou Hessiac V\y in Third Report of D. S. A. Ent, 
Cosaia. alxead^ quuted ; Ihu deluilB, ttc, from my own Britieh epecinieii. 
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secured it by paesing a long fine rod of twisted paper 
just moistened at the tip wHli clilorofocm beneath it; 
this Rtiipefic-d but did not quite bill it, ao that I eoulil 
observe it with very Hli^ht disturbance from movements 
of the insect. 

About tliree hours after being first noticed the abdo- 
men, as seen with a 1-iiich power, was of various tints 
of a yellow-brown colour.* TLe following morning, on 
investigation of dfetn.ils, the thorax wai^ black above, 
yellow or pale yellowish brown beneath the root of tho 
wing, and with another patch of the same colour in 
front,— that is to say, a patch about hn,lf-way down ou 
each side of the prothoras. The six segments of the 
abdomen nearest the thoras of a raspberry colour, paler 
below, with a broad black transverse band estending 
over the back and half-way down the side of each 
segment, which was also marked with a well-defined 
bis ck velvety patch on each side. The terminal segments 
of the abdomen and the extended ovipositor were of 
nearly the same shade of yellow, or pale yellowish brown 
as the patches on the side of the fore body, and the ovi- 
positor was not furnished with lamollula; at the extremity. 
The 7th and part of the S\h segments were marked 
above with a small V-shaped figure with a fine line on 
each side, parallel to the sides of tho V, the lowest end 
of the V pointing backwards. This figure was only 
noticeable when the abdomen was seen from above, and 
was not of deep tint. 

The halteres or poisers were of a bluntly-pointed 
club-shape at the extremity, and yeUow w^ith a sprinkling 
of hairs, which in some lights gave a blaokish tint to the 
upper part and also to ihe base of the club, and at this 
stage there was a marking of raspberrv-red just about 
tho middle of ihe poisers. The body and abdomen were 
in parts very hairy, and the black velvety patches on 
the aides of the abdomen appeared to be composed of 

* For tullpr (Itaoriptions lliftii I can Bire from my own obnervntlonB »t 
Ihe iiiir]y cliaiiKes of colour thu resider i* rGtoircii to Dr. Wngucr's paper 
Ijcevioualj ctlerred to. 
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stout, black, bristlo-like hairs. The two wings smoky 
grey, friugod at the edges with long fine hairs, and 
BpriiiMod over thu surface with hairH, iind alrio with 
ribbed scales, reseiubling one of the forma found on 
huttfirflies' wings. The wiug-vc-iuB all ran lengthwise, 
the first almost close to tlie front margin of the wing, 
running paraliel to it, and uniting witli it about half- 
way down ; the second running atraight »long the wing 
at rather less than one-third of the whole width of the 
wing from the fi'ont, until near its termination at the tip 
of the wing it curved slightly backwards ; the third vein 
(placed about the width above mentioTied from the 
hinder margin) runs almost straight, ending at the 
hinder margin about one-quarter of the length of the 
wing from its tip ; this third vein throws 
out a sido-braneb, which curves backwards 
to the binder margin of the wing exactly 
opposite the termiuHtinu of the first vein- 
Legs very long and fine, yoUowiah brown, 
hairy ; uppermost joint of tarsi very short. 
Eyes black; antennfe beaded, long, and 
hairy. The two basal joints shorter and 
wider than the succeeding beads. The 
remainder of these up to ihe apical joint 
(with the exception of those immediately succeeding the 
basal joints)* were rather longer than wide, apparently 
cylindrical inform, and slightly contracted at the middle; 
the terminal joint was bluntly pointed and about aa 
long again aa the preceding bead. These joints were at 
lirst distinctly etaiked, so that, excepting towards the 
end of the antenna, they could he aeen to be distinctly 
separated. From the minuteness of the division, and 
also as with maturity and death, the beads drew so 
nearly together aa almost to appear to touch, I had 
great difficulty in counting them, but after repeated 

• I uiitortunalelj omitted to ma]ie a note at the prcoise form of thepo 
at the time ; fruni meiiiorj I should say tlipy nvve like tlie eovrespomling 
juiuta oF tlie male antcDiiog. aa t^gurcil by Dr. I'ackaril, but not bHving 
liyuied Unil uutuil Ilium at llii! tinu: thu ubeti'vulion msj not be coriuol. 




No. 7.— Wing 
of HdHsiaa 
Ply, niag. 
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examinfitioii they appeared to me. to be nineteen in 
number, that is "2 plus 17. The colour altered with 
change of condition of the specimen, but might through- 
out be calleil brown. 

The above account refers to the condition of the 
specimen whilst still not quite dead, about eighteen houra 
after the first observation. Tweuty-four houra later the 
raspberry tints were changing to shades of brown or 
yellowish brown, and the black velvety patches at the 
sides of the abiiomen were scarcely distinguishable from 
the tnmsverat bands. The changes in colour continued, 
till oil the third day from tho lirst observation the rasp- 
berry tints had changed to dark brown above, lighter or 
yellowish hrowD below, the terminal segments and the 
ovipositor still retaining the original tint of yellowish 
brown. 

From minute examination of structure and comparison 
with the deacriptions and ligures in the works cited, 
the imago appeared to me to be without doubt the 
Ceddiimyia destructor of Say, commonly known as the 
" Hessian Fly." 

In an attack of tliis importance, regarding which it is 
yet tu be seen whether it will settle in the land as a 
national scourge, or be a temporary infliction from 
causes not yet made out, I in no way desired to rest 
solely on my own opinion. I therefore Bubmitted 
infested straw to Proft'ssor Wcstwood, Life -President of 
the lioyal Entomological Society, who ia personally 
ac(juaiiited with tiie insect in the " tias-seed " as well as 
iu the perfect state, and also forwarded others to Prof. 
W. Sauuders, President of the Entomological Society of 
Ontario, Canada, a well-known and most sound authority 
in the matter, and received from botli the above referees 
the conlirmatiou that the specimens sent were without 
doubt the pups of the true Hessian Fly. On the 
appearance of the imago I submitted it for special 
examination to Mr. B. H. Meade, of Manuiugham, 
Bradford, whose researches on the Diptera are too well 
known to require any comment, and had from him the 
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benefit of dofinitG opiuioii that it was C'ecidomyia de- 
structor. Say. Farther, I have had the opportunity of 
siihniittiiif^ the whole serios of speeimens to Mr. John 
Marten, of Alliiou, Illinoia, U.S.A., one of thi? economic 
entomologists of Illinois, known by his papers on in- 
jurious insects, published in Uepovts of the Department 
of Agriculture, U.S.A., and whose oi>inion is of much 
value, as having made a special study of the Ileseian 
Fly. 

Abstract of Life-History. 

The following extract from a German source* gives 
the main points of the life-history of the tly in Europe 
in short and plain form : — 

" Cccidfrni/ia destr-tirlor. Say. — The larva Hve in the 
haulm of wheat, rye, and iiarley. The female fliea 
usually lay theii- eggs on the young leaves twice in the 
year, — in May a.nd September, — out of which eggs the 
maggots hatch in fourteen days. These work themselves 
in between the leaf-sheath and the stem, and li.'; them- 
selves near the throe lowest joints, often near the root, 
and suck the juices of the stem, so that later on the ear, 
which only produces email or few grains, falls down at 
B. sharp angle. Six or eight maggots may be found 
together, which tmu to pup* in spring or aiiout the end 
of Julv, from which the liies develop in ten days." — 
Stett. Ent. Zeit., xsi., p. 320. 

Where does HeBsian Fly come from P 

The i^uestion now arises. Where does the attack of 
Hessian Fly come from ? It does not ajipear to have 
risen u]i gradually in the country, as we find it widely 
spi'ead,— that is, in various parts of Scothmd, as well as 
in one district of Kngland, — without any observation of 
its previous presence having been reported from any 
quarter, although the attack is of a kind which is very 
observable, and attention is given to insect injuries to 
tiie crops more or less in every part of the island. It 

* Stio Diu PUnriKUQ feindi.', vou J, 11, Kalteubucli. Stuttgart.. 
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may come in the "flax-Heed" state in straw imported 
froin any of the conntrics troubled i>y this pest ; it may 
be received from Canada, or from the Uiiitfid Statefl, or 
from the Sotitl! of Piuroiie, Aiistria, Hunsiwy. fi" Rueaia. 

In reapoct to its im]]ortation in straw, it may come iu 
atraw-cargoes, or in straw used as packing material. 
Where this straw ia stut forward to farms aa it is, or as 
slightly-used litter, or aa "long" manm'e, quite a 
sufficiently largo proportion of the flica in the flas-seeds 
are likely to develop to cause miachief auch as we have 
aeen in the past season. On the first farm on which 
the attack was observed near Hertford, I found on 
enquiry that London manure bad been used of mixed 
kind, but mainly cow and horse manure in " very long " 
condition. 

Another way in which it is at least poaaible that the 
" flas-aeeds " ni!ty he transmitted is in wheat or barley 
from infested countries. This method of transmission 
ia stated not to ho at all likely, because the sheathing- 
leaf enfolds the wheat or barley stem ao tightly juat 
above the joint where the pup^ lie that it ia considered 
they would not fall out in the proces.^ of threshing. But 
on investigation of the attacked atraw, both in the field 
and after being stored away, 1 found it very liable to 
break at the bend, and thus expose tliG contained "' Has- 
aeeda " ; aud on October 22nd 1 received information 
from Mr. Palmer, of llevell's Hall, that after threshing 
some of hie infested barley he examined the small seeds 
and dust sifted out of the threshed corn which fell 
beneath the machine, and in this he found "iiax-seoda" 
to the amount of fifteen in a handftd of aiftings. Speci- 
mens of these were foi-warded to me. 

No pupie were found in chaff or grain, 'i'hie matter 
will be further investigated by observations from other 
faima, and all information is solicited on the point, as it 
ia of enormous importance. 

In cleaning seuds of the fox-tail grass from those in- 
fested by Cccidomijiti of another species, it ia found the 
infested seed, being lightest, falls at a separate spot ; 
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and, if we iiml that tlie Hessian Fly puparia fall just 
below the machine customarily, thore will be neither 
difficulty or loss in collectiug the rubbish ami liivt and 
destroying; it. 

From the above observation it appears that puparia 
or " flax-BOtds " mai/ he- transmitted iu corn rubbisli. In 
samples of screenings and " sweepings " from imported 
corn I have found, besides a large amount of live and 
dead beetles, also weed-seeds, smut, and other matters 
undesirable to spread abroad (as may easily be done 
■where these are used for poultry-food, and thus tlirown 
out in farmyards), and as, with these, broken bits of 
stem arc to be found, it appears at least possible that 
"flax-seed" may also be conveyed. In Dr. Packard's 
paper on the subject (previously (luoted) he ahudes to the 
possibility of the pest being transmitted in wheat. 



Methods of Prevention. 

At present nearly all we know on this head is learnt 
from agricultoral publicatious of other countries, and 
especially from the Reports of the Agricultural Depart- 
ment of the United States, but in our own country we 
have one regular and constant safeguard against aiitumn 
attack in the fact that wheat in this country ia not sown 
UBuaily until well after the time when plants may be 
considered safe from eggs being laid upon them by the 
autumn brood of the Hessian Fly. 

Tliis point of prevention is stated as follows in the 
Third P.eport of the United States Entomological Com- 
mission : " Lati- solving of most of the u'kcat seed. All 
writers, both entomological and agricultural, concur in 
recommending this easily applied remedy, that at least 
a part of the wheat should not be sown until after the 
20tb September in the Northern States."* 

In this country this remedy in applied for the moat 
part in regular process of farming arrangements ; 

* See Third Ili'port of United StaU'3 Eiitomologioal CommiBBion, 
Departmout of AgriouUiue, p. 221, 1880-82. 
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eommonly our wheat is not sown until some time aftor 
date named, and tlms the young plant is not np until 
the flies which would have laid egRS on it are dead, 

The Hessian Fly has commouly two broods in the 
course of the year. The flies which come out in August 
or September from the "flax-seed" chrysalis-cases, 
Bbeltered above the second joint of tho straw from the 
ground {such as we have this year been troubled with in 
England and Scotland), lay their eggs, we are informed 
by various observers. Prof. Eiley, the State Entomologist, 
amongst the number, in the grooves on the sm-face of 
the leaves, or between the stalk and sheath where loose, 
and. as soon as tho footless larva or maggot hatches, it 
makes its way down the leaf to the base of the sheath, 
which in the young winter wheat is at the crown of the 
root. Here it is stated to fasten itself lengthwise to the 
tender stalk, and to move no more, but remain fixed at 
one spot sucking the juices until it becomes embedded 
at one extremity in the outer part of the sta.lk, and in 
five or six weeks, according to the season, to turn to the 
fias-seed chrysalis. In the case of attack to tho young 
wheat, the maggots drawing away the juices just near 
thfi ground-level, cause it to turn yellow and die. 

The flies from these " flax-seeds " come out in spring, 
or about the beginning of May. and, as where the corn 
is running up to stem tho tender gi'ound loaves are no 
longer to be found, whicli are used for autumn egg-laying, 
the fliea have no choice, but they lay them instead, as we 
know, so that the maggot when hatched shelters itself 
between the stem and sheath just above the first or 
second joint from the ground, and there it turns to tho 
flax-seed chrysalis, from which the autumn brood 
presently come out. 

To return to autumn means of prevention, as previously 
Baid, if there is no accommodation ready for the autumn 
brood, a great deal of it necessarily perishes without 
egg-laying, but further (in case quite eiirly-sown wheat 
is found to be infested), by ploiijliiirg this in the maggots 
and eggs wfll be kiUed ; and, in the words of Dr. Packardj 
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this brood may be cireumvented or destroyed so that a 
spring brood cannot appear from it. 

A less expensive method of attracting the flics is the 
use of what is called " bait," that is, aowing some narrow 
strips of wheat to attract the flics, and jdouiihin;/ this iit 
with the eijijs and ma^motx ; hut for ourselves tbe plan 
arranged by Mr. G. Palmer on his farm of RevcU's Hal!, 
near Hertford, appears best of all as costiug little or 
nothing, and meeting all pvu-poses. 

Jlr. Palmer showed me that on his worst infested 
barley field, which wae bare at the root, he had allowed 
all the self-sown barley to sprout ; thus it was ready for 
attack of all the liies whicli were hutchiug, or might be 
hatching, out of the " flax-seeds." ■ When the time was 
passed the plant was to be fed off by sheep, which would 
eat the leaves with eggs on them, and any maggots 
which had effected a lodgment in the centre of a plant 
too far down to be bitten out woidd be effectually killed 
by the aubrtet|uent ploughing coming in regular course 
of operations. 

The above refers to where stubbles are left; where 
they have been cut high so as to leave the iufested part 
standing on the field it is probably the beat plan at once 
to skim and collect the stubble and burn it, but from the 
practical difScuUieB in the way of carrying out this 
high cutting, and the amount of loss entailed, it doea 
not seem likely to be carried out. 

Deep ploughing directly after cuttmg of stubblea 
which have been infested would turn any "flax-Beeds" 
which had been shaken out wull under, so that the flies 
from them, even if they did hatch out, could not make 
their way to the top. Where there is clover or seeds it 
does not seem possible to do anything relatively to 
attack that may very likely recur on tlie self-sown 

* Nov. iBt, lesfl. During the last few days apeotmena have been aent 
Irom thcao plaota, and bIiooIb Irom old plants infeBled with Hyasiaa Fly 
puparia in vnrioua stages, from white condition JQEt pasfiing fioin larval 
state up lo regular " flax-seed." Thia shows that Xha pupuriit found iu 
the coni-stema in Auyuat, or a portion ol' them, liii hatch out tlieit flies 
in thia conutrj, and confinm the ■need of tvei-y precatitian.—'E. A. O. 
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corn, excepting what may he done to kill the young 
maggots or " flax-seeds " by drtBtsings ; for this purpose 
the use of lime, salt, or soot have boen recommended. 

In regard to infested atriiw taken off the field, I am 
informed by Mr. John Marten (quoted previously) that 
it is found to answer well to stack this carefully after 
threshing, well built up square and firm, like a hay- 
stack, instead of throwing it anyhow ; thus a very great 
proportion of the liies which come out of the " flax-seeda " 
are destroyed, simply because they are not able to get 
to the outside of the stack. 

It is difficult to see how, except on a broad scale, by 
arrangement like the above we can manage to meet the 
difficulty of attack spreading from infested straw. In 
any common way in which it is used it is open to letting 
the fly escape from it, and it is impossible without very 
severe loss to destroy it. 'Ihe method of saving the 
straw which places the greater amount of it in a con- 
dition in which it cannot spread attack, whilst being 
stored for gradual use, seems worth consideration, 

With regard to chaff and rubbish from the threshing, 
we do not as yet knowwhiit amount of "flax-seed" is to 
be fouud in thera, and we need report from competent 
inspection, so that we may know with certainty what 
amount of "flax-seeds" are to be found in them. It 
will be eminently desirable that infested chaff should 
be mixed with wet manure, or destroyed as may be 
most convenient as rapidly as possible. 

One of the most important remedies or means of pre- 
vention of damage is hearty growth, which will carry the 
young plant through moderate attack, or, if part perishes, 
will_ carry the other shoots on ; and another is the 
choice of hard-stemmed wheat. 

The evidence now coming in points to the possibility 
of the " flax-seeds " being loosened, and more obsei-va- 
tioQs will shortly be sent in ; but meanwhile (see p. 16) 
it is of the utmost importance, in threshing infested 
crops, that the siftings taken £rom immediately below the 
machine should be burnt. 
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jg Dressings, &c. 

Lime, soot, salt, and "piaster" are mentionerl as 
i being serTiceaMe aa dustings on young plants infested 
by miiggots. By plaster I am informed Lnrnt gyjiautn 
or plaster of Paris is intended. Tbere appear to be 
varions opinions as to real benefit from these appli- 
cations, and also whotliGr they can, even when melted 
by rain, reach tho maggot sufficiently to destroy it ; but, 
in case of any dressing being useful, it seems likely that 
the mixture found serviceable many years ago by Mr. 
Fisher Hobbs might answer still better, as in this the 
gae-lime would take the place of the gypsum or plaster. 
The mixture consists of quicklime and gas-lime, each 
one bushel ; soot, ten poundB ; sulphur, six pounds; the 
whole to be well powdered and mixed and applied when 
the dew is on. The above amount was sufficient for 
dressing two acres of turnips as a preventive for dy, and 
the quantity could be increased at discretion. This 
application would in any case be useful by promoting 
good growth, which is a point very much dwelt on as a 
preventive of overwhelming damage from attack ; in 
ilIu8tration of this point a note is given in Dr. Packard's 
paper, previously quoted, regarding attack to a field of 
young wheat. In the hollows on deep soil "the wheat 
was very large, and kept green and growing ; while on 
the sharp points of knolls and hard clay ridges it was 
nearly gone. On a piece of new iaiid near by, where 
never a kernel of grain was grown before, no fly or 
injury could be seen." The first part of the above 
observation agrees very much with what I saw on the 
attacked land at Eevell's Hall. One large field of about 
thirty acres at the top of the bill, and another adjoining, 
which were on dry shingly soil and greatly exposed, 
were much the worst attacked ; whilst aDother in the 
hollow, which was cooler and better land altogether, had 
not suffered nearly so much. Should we have the mia- 
fovtune of this attack settling down amongst us it will 
be worth observation to find whether the fly comes worst 
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to the crops sown alone or with clover or seeds. In the 
fields above mentioned the worst attacked were barley 
aione; the least attacked had clover and seeds. 

Eotation of crop which excludes wheat, barley, or rye 
on attacked land, is exceedingly important ; the Ilessian 
Ply only attacks some of the cereals, therefore all 
leguminous and root-crops are perfectly safe, and like- 
wise, as they cannot bo used as food, help greatly in 
lessening the prevalence of the peat. 

The choice of kinds of corn with hard stems, such as 
cannot be easily injured by tho suction of the maggot, 
is also particularly dwelt on and kinds named, but aa 
these differ from our English kinds it is unnecessary to 
give the list. A summary of the above might be shortly 
stated thus, beginning at harvest-time*:— 

If possible reap so as to leave the "flas-seeds " in the 
Btnbble, and destroy this infested stubble ; otherwise 
treat the harvested straw so as to destroy them. 

If Hies are likely to be about let the Bclf-sown corn 
on fields that were infested sprout, and presently turn 
sheep on to feed off the infested plants, and then plough 
the remains in. Ploughing in infested stubble is also 
useful. " Bait " may also be had recourse to by sowing 
strips or patches of corn to attract the tiy, and treating 
them as above. 

Late sowing, so that the young wheat will not be up 
tmtil the autumn brood is dead, is a moat important pre- 
caution, but, as it appears to be safe if put in after the 
beginning of October, this point is usually met in this 
eoimtry without special arrangements. 

Dressings, and mochamcal measures, as rolling, &e., 
may or may not answer, according to circumstances, 

■ In Amerloan Ijeatment Ihe fireat imporlttaoe d£ presBrving the insect 
parasites, which feed un tlii! Ht-a>iittii I-'iy in its earlj Btages, is inost 
ureently itiaisted on, as in that country thej are sa mucii looked to for 
keeiiin^ down the attack as Ladybirds are in our own as e. oheck on Hop 
ApWa. Consequtntly burning stuliblea, or burying them deeply, or other 
treatment which would kill parusite.i as uell as pests, is thought doubt- 
fully o[. In the foregoing notes I have not entered on this considuiation, 
beoauBe as jet we do not know that tha parasite inseoU have followed iii 
the train of tha flf . 
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All measiorea to secure good hearty growth, such aa 
may carry the moderately injured plants through attack, 
are very desirable. 

So is rotation of crop, as the fly only attacks certain 
cereals specified. 

Strong- stemmed corn ia less liahle to attack than 
kinds of which the outside is more readily injiired by 
the maggots, 

The above methods of treatment mitigate the violence 
of the attack, and if in the coming season we find this 
injury, which baa now for over a hundred years caused 
from time to time such devastiiting loss in America, has 
Bettled down here, we cannot do better than study in full 
detail the reports of observation and agricultural treat- 
ment which have been found to mitigate the evil. 

But meanwhile it ia moat urgently to be coobidered. 
Where did the 4tt4ck come from ? As in the Inmdred 
years and more that it has been in America, and about 
half that time that it has been known in Europe, wo 
have no records of its presence as a crop-peat; and 
plenty of records of it not being present it is reasonable 
to suppose that there has been some special circumstanco 
which has not occm-red before to which we owe its 
presence. To find what this is would be to find bow to 
free ourselves from a most dangerous crop-pest, and if 
all concerned would examine into the various ways in 
■which it can have been conveyed on the land, and will 
continue this watch and report on it in the coming 
aeason, we may hope to learn the source of the evil. 

I will venture to add that I shall have pleasure in 
receiving any communication on the subject, or samples 
of infested grain, and also samples of winter wheat or 
barley considered to be infested, and in giving aU infor- 
mation that lies in my power on the subject. 

ELEANOR A. ORMEEOD, F. E. Met. Boc, 

,_■ Cojwulti'ng Ejitomologisl of Llie Eoyal Agr. Soc. of England. 

DuNSTER Lodge, neae Islewokth. 
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